For the past several years our laboratory has been interested in the "lumicrine" regulation of epididymal gene expression by testicular luminal growth factors. To understand the in vivo regulation of epididymal genes via this mode of regulation we have used a modified in vivo electroporation technique (1). Initial studies were performed with a construct containing EGFP under the control of the CMV promoter to determine the optimal conditions for experiments in the rat epididymis. Approximately 20 µL containing 1-4 µg of construct DNA was microinjected into the lumen and/or interstitium of different epididymal regions using micropuncture techniques. Following injection, the DNA was electroporated into the cells of the epididymis using a pair of tweezer electrodes in conjunction with a BTX 830 electroporator. The electrodes were kept at a constant distance of 0.2 cm to deliver 8 pulses of 21-24 V/50 msec pulse. Following an appropriate time interval, the tissue was removed and analyzed for EGFP fluorescence. The initial segment clearly showed expression of EGFP in every epithelial cell in the region of the electrodes. The electroporation technique was used to perform an in vivo promoter analysis of gamma-glutamyl transpeptidase mRNA IV promoter, a gene specifically expressed in the rat initial segment, and electroporated various dominant negative and activating mutant constructs to dissect the FGF/FGFR-MAPK signal transduction pathway within the initial segment of the rat epididymis. This technique has also proved useful for testing "knockout" constructs for biological activity and gene silencing using RNAi and antisense morpholinos.
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